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electrophoresis pattern in 

the computer of an electrophoresis device without 
transferring to a photograph 
plate and the like. 

CONSTITUTION: The title device has a movable table 
provided with an ultraviolet 

light source, a photoelectric multiplier 12 and a 
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sampler for gel cutout 11, 

which obtains the electrophoresis pattern of the 
molecules tagged with 

fluorescence during or after electrophoresis in 
electrophoresis tanks 19, 20 by 
scanning with the ultraviolet light. 
Simultaneously, such data as 

electrophoresis pattern obtained by more finely 

dividing the particular sample 

obtained by the sampler 11 for cutting out 

molecules which is locally placed, 

are displayed on a screen of a display coupled wi 

a computer 1 . 
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(54) ELECTROPHORESIS DEVICE 

(57)Abstract: 

PURPOSE: To easily extract the molecules at desired position in distribution 
with the instruction by a computer by inputting an electrophoresis pattern in 
the computer of an electrophoresis device without transferring to a 
photograph plate and the like. 

CONSTITUTION: The title device has a movable table provided with an 
ultraviolet light source, a photoelectric multiplier 1 2 and a sampler for gel 
cutout 1 1, which obtains the electrophoresis pattern of the molecules tagged 
with fluorescence during or after electrophoresis in electrophoresis tanks 19, 
20 by scanning with the ultraviolet light. Simultaneously, such data as 
electrophoresis pattern obtained by more finely dividing the particular sample 
obtained by the sampler 1 1 for cutting out molecules which is locally placed, 
are displayed on a screen of a display coupled with a computer 1 . 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This docurpent has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The electrophoresis apparatus characterized by to have had the movable table equipped with 
the ultraviolet line light source, the photomultiplier tube, and the sampler for gel logging, to have 
detected the molecule which gave the fluorescence indicator by the aforementioned electron multiplier 
during electrophoresis or after electrophoresis according to the scan by the aforementioned ultraviolet 
line light source within the electrophoresis tub, to have obtained the electrophoresis pattern in the 
computer, and to enable with a sampler extraction of the molecule which **** while displaying on the 
screen of the display combined with the computer. 

[Claim 2] The 1st movable table equipped with the ultraviolet line light source and photoelectron 
amplifier tube and the sampler for gel logging, this — with the 2nd movable table which moves an 
electrophoresis tub in the different direction from the 1st movable table The molecule which gave the 
fluorescence indicator is detected by the aforementioned electron multiplier during electrophoresis or 
after electrophoresis according to the scan by the aforementioned ultraviolet line light source within each 
aforementioned electrophoresis tub. The electrophoresis apparatus characterized by having obtained the 
electrophoresis pattern in each aforementioned electrophoresis tub in the computer, and enabling with a 
sampler extraction of the molecule which **** while displaying on the screen of the display combined 
with the computer. 

[Claim 3] The 1st movable table equipped with the ultraviolet line light source, the photomultiplier tube, 
and the sampler for gel logging, this - the movable table and the move direction of the 1 st with the 2nd 
movable table which moves an electrophoresis tub in the direction different 90 degrees The 3rd movable 
table which makes the above 1st and the 2nd movable table move an electrophoresis tub in the direction 
in which the 90 degrees of the move directions differed, The molecule which gave the fluorescence 
indicator within each aforementioned electrophoresis tub during electrophoresis or after electrophoresis 
The electrophoresis apparatus characterized by having detected by the aforementioned electron multiplier 
according to the scan by the aforementioned ultraviolet line light source, having obtained the 
electrophoresis pattern, and enabling with a sampler extraction of the molecule which **** while 
displaying on the screen of the display combined with the computer. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] With respect to the electrophoresis apparatus used for fractionation, such as 
protein or a DNA (abbreviated name of Desoxyribonucleic Acid deoxyribonucleic acid) fragment, 
especially, this invention is scanned and detected on electrophoresis gel by the head using the ultraviolet 
line light source, an electron multiplier, optical system, and the sampler for a sampling, inputs the 
detection data into a computer, and it relates to this equipment which carries out a pattern display to the 
display combined with the computer while it makes logging of a desired gel portion possible with the 
aforementioned sampler based on it. 
[0002] 

[Description of the Prior Art] When carrying out fractionation to the fractionation of protein or a DNA 
fragment using electrophoresis generally, taking out a specific portion, performing various processings 
(PCR:polymerase chain reaction etc.) for it and performing electrophoresis further, a help starts logging 
of the aforementioned particular part first, and the time and effort is not easy, either. Furthermore, while 
the aforementioned electrophoresis pattern was imprinted to the photographic plate etc. and the expert 
read, it was analyzing. 

[0003] Then, the electrophoresis apparatus with a water tank is shown in 1983 year 1 1 month 20 day 
Kodansha Issue "molecular biology experiment Manual" P.99-102, and the example of agarose gel is 
further shown in "principle of gene manipulation" P. 6-9 of Baifukan Co., Ltd. Issue as an example using 
gel in this case on September 10, 1983. 
[0004] 

[Problem(s) to be Solved by the Invention] The time and effort of logging when taking out the specific 
portion in which fractionation was carried out by electrophoresis with the above-mentioned conventional 
technology required the help, and was not easy. Furthermore, conventionally, the extraction of a molecule 
which only imprints the aforementioned electrophoresis pattern to a photographic plate etc., and is 
distributed over each position was difficult, and especially the determination of the base sequence of 
DNA was not easy extraction. 

[0005] Then/ this invention proposes the new electrophoresis apparatus from which the aforementioned 

fault was removed. 

[0006] 

[Means for Solving the Problem] this invention is the composition of which logging of the specific section 
of an electrophoresis pattern made possible with the sampler which has the movable table equipped with 
the ultraviolet line light source, the photomultiplier tube, and the sampler for gel logging, displays on the 
screen of the display combined with the computer while inputting the aforementioned electrophoresis 
pattern into a computer during electrophoresis or after electrophoresis according to a scan according the 
molecule which gave the fluorescence indicator to the aforementioned ultraviolet line light source within 
an electrophoresis tub, and is further controlled by the computer. 
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[0007] 

[Function] Since according to the electrophoresis apparatus of this invention electronic processing is 
attained by computer and it can display on the monitor combined with the computer based on it after 
obtaining from the molecule started with the sampler and obtaining the electrophoresis pattern of the 
molecule subdivided further as extraction data, while the time and effort by the conventional gel logging 
is reducible, data accumulation becomes easy and the determination of the base sequence of DNA etc. 
can carry out quickly further. 
[0008] 

[Example] When this invention is explained according to a drawing, the block diagram in which drawing 
I shows the composition of the electrophoresis apparatus of this invention, the state diagram in which 
drawing 2 shows an electrophoresis pattern and a specific molecule extraction block, and drawing 3 are 
the perspective diagrams showing the extraction capsule for molecule extraction. In drawing 1 , 1 is the 
computer which generates various kinds of data processing and driving signals, and the monitor 2 as 
display is combined. 

[0009] X table on which, as for 3, an interface (I/F) is performed by the direction driving source 7 of X, 
the direction driving source 8 of Y, and the Z direction driving source 9, and, as for 4, 5, and 6, 
movement is respectively performed to the direction of X, the direction of Y, and a Z direction, Y table, 
and Z table are shown. 10 is a sampler 1 1, the photomultiplier tube 12, and the head that changes lens 13, 
and UV line is supplied from the UV light source (ultraviolet line light source) 14 through the optical 
fiber 15 as a photoconductivity means to the aforementioned lens 13. The aforementioned head 10 is the 
axis of rotation 16, and it is rotated so that it may be set as a position on the X table 4. 
[0010] 17 the power supply for the photomultiplier tubes, and 19 for a sampler driving gear and 18 An 
agarose-gel-electrophoresis tub, An acrylamide gel electrophoresis tub is shown, UV line supplied 
through the optical fiber 15 irradiates each electrophoresis tub 19 or 20 through a lens 13, and 20 extracts 
an electrophoresis pattern with the photomultiplier tube 12. By amplifier 21, signal amplification is 
performed, analog-to-digital (A/D) conversion of the output is carried out by A/D converter 22, and the 
digital signal obtained as an output joins a computer 1 through an interface (I/F) 3, and is displayed on 
the screen of the monitor 2 after data processing. 

[001 1] Next, supply of the power supply for electrophoresis first laid on the Y table 5 when detailed 
operation of this equipment was explained carries out fractionation of each molecule like drawing 2 soon 
according to electrophoresis speed. 

[0012] Since the fluorescence indicator of each molecule has been carried out beforehand, if an 
ultraviolet-rays (UV) spot is irradiated and gel is scanned, existence of a molecule will be detected as 
strength of a visible field. The photomultiplier tube 12 is built in the head 10 in drawing 1 as optical 
system containing the ultraviolet rays as the point light source from an optical fiber 15, and the lens 13 
which irradiates it at gel, and the fluorescence of the spot in gel is detected. 

[0013] This head 10 is installed in the X table 4, by driving this X table 4 by the direction driving source 7 
of X, the scan of X shaft orientations is made and the strength image of fluorescence is obtained. 
[0014] The Y table 5 is set as a proper position by the direction driving source 8 of Y, and an automatic 
migration halt is also possible for it in extracting a passage pattern. Furthermore, a desired molecule can 
be extracted by adding the mechanism of the sampler gone up and down with the sampler driving gear 17 
to the head 10, for example, inserting an extraction capsule like drawing 3 in a desired position, and 
performing electrophoresis. 

[0015] In addition, as correspondence to the electrophoresis of the vertical mold using acrylamide gel, a 
head 10 is the composition rotated focusing on the axis of rotation 16 in drawing 1 , if the Z table 6 is 
formed in order that it may perform movement to a Z direction if needed as drawing 1 , it will become 
movable to each direction of X, Y, and Z, and it will become easy to extract [ of an electrophoresis 
pattern ] it. 

[0016] Each table (X, Y, and Z), the sampler driving gear 17, the UV light source 14, and each driving 
sources 7, 8, and 9 are controlled by the computer 1 formed as a control unit through an interface (I/F) 3. 
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[0017] Moreover, the signal acquired with the photomultiplier tube 12 as mentioned above is the 
amplifier tube 21 (for example, operational amplifier) etc., and it is amplified, it is A/D converter 22, and 
is inputted into a computer 1 through an interface (I/F) 3 after an analog / digital conversion, and data 
processing is carried out to patternizing, component-izing, presumption of molecular weight, etc., and it 
is displayed on the screen of the monitor 2 for a display. 
[0018] 

[Effect of the Invention] The head equipped with the ultraviolet line light source, an electron multiplier, 
optical system, and the sampler scans on electrophoresis gel, pattern extraction carries out, logging of a 
desired gel portion can perform, an advantage — especially the base sequence of DNA can be determined 
quickly - is acquired as an electrophoresis apparatus based on the data, and, according to the 
electrophoresis apparatus of this invention, the effect is size very much, without imprinting protein or the 
electrophoresis pattern in the fractionation of a DNA fragment to a photographic plate etc. like before. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows ^e word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Industrial Application] While scanning and detecting this invention on electrophoresis gel by the head 
using the ultraviolet line light source, an electron multiplier, optical system, and the sampler for a 
sampling, inputting the detection data into a computer and making logging of a desired gel portion 
possible with the aforementioned sampler based on it with respect to the electrophoresis apparatus used 
for fractionation, such as protein or a DNA (abbreviated name of Desoxyribonucleic Acid 
DESOKISHIRIBO nucleic acid) fragment, especially. It is related with this equipment which carries out a 
pattern display to the display combined with the computer. 



[Translation done.] 
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PRIOR ART 



[Description of the Prior Art] When carrying out fractionation to the fractionation of protein or a DN A 
fragment using electrophoresis generally, taking out a specific portion, performing various processings 
(PCR:polymerase chain reaction etc.) for it and performing electrophoresis further, a help starts logging 
of the aforementioned particular part first, and the time and effort is not easy, either. Furthermore, while 
the aforementioned electrophoresis pattern was imprinted to the photographic plate etc. and the expert 
read, it was analyzing. 

[0003] Then, the electrophoresis apparatus with a water tank is shown in 1983 year 1 1 month 20 day 
Kodansha Issue "molecular biology experiment Manual" P. 99-1 02, and the example of agarose gel is 
further shown in "principle of gene manipulation" P. 6-9 of Baifukan Co., Ltd. Issue as an example using 
gel in this case on September 10, 1983. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] the electrophoresis pattern [ according to the electrophoresis apparatus of this 
invention ] in the fractionation of protein or a DNA fragment — the former — like . Without imprinting to 
a photographic plate etc., the head equipped with the ultraviolet line light source, an electron multiplier, 
optical system, and the sampler is scanned on electrophoresis gel, pattern extraction is carried out, based 
on the data, logging of a desired gel portion can be performed, an advantage — especially the base 
sequence of DNA can be determined quickly — is acquired as an electrophoresis apparatus, and the effect 
is size very much. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] The time and effort of logging when taking out the specific 
portion in which fractionation was carried out by electrophoresis with the above-mentioned conventional 
technology required the help, and was not easy. Furthermore, conventionally, the extraction of a molecule 
which only imprints the aforementioned electrophoresis pattern to a photographic plate etc., and is 
distributed over each position was difficult, and especially the determination of the base sequence of 
DNA was not easy extraction. 

[0005] Then, this invention proposes the new electrophoresis apparatus from which the aforementioned 
fault was removed. 



[Translation clone.] 



i of 1 



3/11/03 3:36 PM 



http://www4. ipdljpo.go.jp/cgi-bin/tran_web_cgi_ejjc 

* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] this invention is the composition of which logging of the specific section 
of an electrophoresis pattern made possible with the sampler which has the movable table equipped with 
the ultraviolet line light source, the photomultiplier tube, and the sampler for gel logging, displays on the 
screen of the display combined with the computer while inputting the aforementioned electrophoresis 
pattern into a computer during electrophoresis or after electrophoresis according to a scan according the 
molecule which gave the fluorescence indicator to the aforementioned ultraviolet line light source within 
an electrophoresis tub, and is further controlled by the computer. 
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OPERATION 



[Function] Since according to the electrophoresis apparatus of this invention electronic processing is 
attained by computer and it can display on the monitor combined with the computer based on it after 
obtaining from the molecule started with the sampler and obtaining the electrophoresis pattern of the 
molecule subdivided further as extraction data, while the time and effort by the conventional gel logging 
is reducible, data accumulation becomes easy and the determination of the base sequence of DNA etc. 
can carry out quickly further. 
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EXAMPLE 



[Example] When this invention is explained according to a drawing, the block diagram in which drawing 
1 shows the composition of the electrophoresis apparatus of this invention, the state diagram in which 
drawing 2 shows an electrophoresis pattern and a specific molecule extraction block, and drawing 3 are 
the perspective diagrams showing the extraction capsule for molecule extraction. In drawing 1 , 1 is the 
computer which generates various kinds of data processing and driving signals, and the monitor 2 as 
display is combined. 

[0009] X table on which, as for 3, an interface (I/F) is performed by the direction driving source 7 of X, 
the direction driving source 8 of Y, and the Z direction driving source 9, and, as for 4, 5, and 6, 
movement is respectively performed to the direction of X, the direction of Y, and a Z direction, Y table, 
and Z table are shown. 10 is a sampler 1 1, the photomultiplier tube 12, and the head that changes lens 13, 
and UV line is supplied from the UV light source (ultraviolet line light source) 14 through the optical 
fiber 15 as a photoconductivity means to the aforementioned lens 13. The aforementioned head 10 is the 
axis of rotation 16, and it is rotated so that it may be set as a position on the X table 4. 
[0010] 17 the power supply for the photomultiplier tubes, and 19 for a sampler driving gear and 18 An 
agarose-gel-electrophoresis tub, An acrylamide gel electrophoresis tub is shown, UV line supplied 
through the optical fiber 15 irradiates each electrophoresis tub 19 or 20 through a lens 13, and 20 extracts 
an electrophoresis pattern with the photomultiplier tube 12. By amplifier 21, signal amplification is 
performed, analog-to-digital (AID) conversion of the output is carried out by A/D converter 22, and the 
digital signal obtained as an output joins a computer 1 through an interface (I/F) 3, and is displayed on 
the screen of the monitor 2 after data processing. 

[001 1] Next, supply of the power supply for electrophoresis first laid on the Y table 5 when detailed 
operation of this equipment was explained carries out fractionation of each molecule like drawing 2 soon 
according to electrophoresis speed. 

[0012] Since the fluorescence indicator of each molecule has been carried out beforehand, if an 
ultraviolet-rays (UV) spot is irradiated and gel is scanned, existence of a molecule will be detected as 
strength of a visible field. The photomultiplier tube 12 is built in the head 10 in drawing 1 as optical 
system containing the ultraviolet rays as the point light source from an optical fiber 15, and the lens 13 
which irradiates it at gel, and the fluorescence of the spot in gel is detected. 

[0013] This head 10 is installed in the X table 4, by driving this X table 4 by the direction driving source 7 
of X, the scan of X shaft orientations is made and the strength image of fluorescence is obtained. 
[0014] The Y table 5 is set as a proper position by the direction driving source 8 of Y, and an automatic 
migration halt is also possible for it in extracting a passage pattern. Furthermore, a desired molecule can 
be extracted by adding the mechanism of the sampler gone up and down with the sampler driving gear 1 7 
to the head 10, for example, inserting an extraction capsule like drawing 3 in a desired position, and 
performing electrophoresis. 

[0015] In addition, as correspondence to the electrophoresis of the vertical mold using acrylamide gel, a 
head 10 is the composition rotated focusing on the axis of rotation 16 in drawing 1 , if the Z table 6 is 
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formed in order that it may perform movement to a Z direction if needed as drawing 1 , it will become 
movable to each direction of X, Y, and Z, and it will become easy to extract [ of an electrophoresis 
pattern ] it. 

[0016] Each table (X, Y, and Z), the sampler driving gear 17, the UV light source 14, and each driving 
sources 7, 8, and 9 are controlled by the computer 1 formed as a control unit through an interface (I/F) 3. 

[0017] Moreover, the signal acquired with the photomultiplier tube 12 as mentioned above is the 
amplifier tube 21 (for example, operational amplifier) etc., and it is amplified, it is A/D converter 22, and 
is inputted into a computer 1 through an interface (I/F) 3 after an analog / digital conversion, and data 
processing is carried out to patternizing, component-izing, presumption of molecular weight, etc., and it 
is displayed on the screen of the monitor 2 for a display. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is the block diagram showing the electrophoresis apparatus of this invention. 
[Drawing 2] Drawing 2 is an electrophoresis pattern in this equipment, and the state diagram of a specific 
molecule extraction block. 

[Drawing 3] Drawing 3 is the perspective diagram of the extraction capsule for molecule extraction in 
this equipment. 
[Description of Notations] 

1 Computer 

2 Monitor 

3 Interface 

4 X Table 

5 Y Table 

6 Z Table 

10 Head 

11 Sampler 

12 Photomultiplier Tube 

13 Lens 

19 20 Electrophoresis tub 
22 A/D Converter 
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Drawing selection j [Representative drawing] \r 
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Drawing selection j drawing 1 
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Drawing selection [ drawing 2 
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Drawing selection drawing 3 
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